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Table 1. Summary of genomic SSR and EST-SSR developed in this study. 
  Genomic SSR EST-SSR 
Average number of alleles 5.73 3.44  
Average observed heterozygosity 0.63 0.47 
Average expected heterozygosity 0.68 0.47 
Rate of usable markers in C. mollissima () 93.2  98.6  
Rate of usable markers in C. sativa () 84.1  95.9  
Rate of usable markers in C. dentata () 80.9  95.9  
 
Table 2. Broad-sense heritability (hB2) of nut traits using eight cultivars/selections, with three 
trees per genotype for six years. 
Broad-sense heritability NHDz NWz PSz IIz 
hB2 based on 1 tree and 1 year of evaluation 0.84  0.27  0.48  0.17  
hB2 based on 1 tree and 2 years of evaluation 0.91  0.40  0.62  0.29  
hB2 based on 2 trees and 1 year of evaluation 0.86  0.35  0.57  0.22  
hB2 based on 2 trees and 2 years of evaluation 0.92  0.50  0.71  0.36  
z NHD = nut harvesting date. NW = nut weight. PS = pericarp splitting. II = infestation by insect. 
 
Table 3. Chestnut cultivars with identical SSR genotypes (i.e., synonym groups, Syn) 
among the 12 SSR markers. 
Cultivar genotype Cultivar name 
Syn-1 Chuutan A, Ginrei 
Syn-2 Enanishiki, Jangangea 
Syn-3 Ganne, Shougatsu, Yangju 20 
Syn-4 Ginyose, Hamyanggea, Geungsan 1 
Syn-5 Hayadama, Nakatetanba, Wasechoubei, Chuuwase 
Syn-6 Hokugin, Toyogin 
Syn-7 Houji 360, Houji 23, Miyazakishinaguri, Yunba 1 gou 
Syn-8 Houji 377, Houji 480 
Syn-9 Inasabonguri, Higan 
Syn-10 Jungbu 8, Jungbu 18 
Syn-11 Kanotsume, Daabgea B 
Syn-12 Kinshuu, Kannabe 
Syn-13 Konishiki, Gora 
Syn-14 Moriwase, Kairyoutoyotama 
Syn-15 Riheiguri, Tanabeguri 
Syn-16 Shichifukuwase, Boseongyul 
Syn-17 Shidareguri-Gifu, Shidareguri-Batouinn 
Syn-18 Tamanishiki, Ishizuka 
Syn-19 Togenashi, Togenashi-Aomori 
Syn-20 Waseginzen, Bonguri ibaraki 
Bud-1 Tsukuba, Unryuu (bud sport) 
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Fig. 1. Estimated genetic structure of a set of 60 native Japanese chestnut cultivars. The 
genetic structure was estimated using Ward clustering based on simple 
allele-sharing distance (A) and by Bayesian clustering (B). In the Bayesian 
clustering, each cultivar is shown as having genetic contributions from up to three 
hypothetical subpopulations (represented by black, gray, and white shading) based 
on its population membership coefficients. Underlines in A indicate cultivars from 
the Tanba region. Origins of native cultivars are listed in B.  
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Table 4. Putative parent–offspring pairs.   Table 5. Putative parent–offspring trios. 
Parent–offspring pair   Offspring Parent 1 Parent 2 
Toyotamawase Moriwase   Buzen Ganne Ginyose 
Enanishiki Tamanishiki   Daihachi Kinyoshi Matabei 
Yamatowase Nakatetanba   Ogawateteuchi Ginyose Kasaharawase 
Chuutan A Nakatetanba   Otomune Higan Tajiriginyose 
Choubei Kinyoshi   Shuuhouwase Ginyose Taishouwase 
Kanotsume Yakko   Tanoue 1 gou Ginyose Kasaharawase 
Dengorou Kanotsume   Tsuchidawase Ginyose Kasaharawase 
Tajiriginyose Kenagaginyose   Odai Ginyose  Kasaharawase 
Senri Ganne   Cultivars originated in the Tanba region are underlined. 
Cultivars originated in the Tanba region 
are underlined.   
   The MARCO program cannot determine 
which member of each pair represents 
the parent.   
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Fig. 2. The putative process of spread of native Japanese chestnut 
cultivars. A = Akita. E = Ehime. G = Gifu. H = Hyogo. I = 
Ibaraki. Ka = Kanagawa. Ku = Kumamoto. N = Nagano. O = 
Osaka. Oi = Oita S = Shizuoka. Tc = Tochigi. Tu = Tokushima. 
Ty = Tokyo. W = Wakayama. 
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  Fig. 3. Genetic linkage maps of the genomic region around the easy peel 
pellicle locus p. A: The map for ‘Tanzawa’ was obtained using the 
‘Tanzawa’ × ‘Porotan’ population. B: The maps for 550-40, 
‘Tanzawa’, and an integrated map were obtained from the 550-40 
× ‘Tanzawa’ population. Map distances are indicated in 
centimorgans. 
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Fig. 4. Graphical genotyping around the p genes in ancestors in the pedigree of 
‘Porotan’. Allele sizes for each SSR marker are shown in base pair. The 
haplotype linked in coupling phase to the p allele from ‘Otomune’ is indicated 
in white and other haplotypes are shown in gray. The linkage phases of the 
cross-hatched alleles of PRD52 were not determined because the genotype of 
PRD52 was homozygous in ‘Tanzawa’. The orders of PEA18 and PEB102 and 
of PRD58 and PRB25 were not determined because they co-segregated. 
 
